A study of the heritability of lobar brain volumes in twins has introduced a new approach to questions about the genetics of cerebral asymmetry. In addition to the classic comparison between monozygotic (MZ) and dizygotic (DZ) twins, a contrast was made between pairs of two right-handers (RR pairs) and pairs including one or more non-right-hander (non-RR pairs), in the light of the right shift (RS) theory of handedness. This paper explains the predictions of the RS model for pair concordance for genotype, cerebral asymmetry and handedness in healthy MZ and DZ twins. It shows how predictions for cerebral asymmetry vary between RR and non-RR pairs over a range of incidences of left-handedness. Although MZ twins are always concordant for genotype and DZ twins may be discordant, differences for handedness and cerebral asymmetry are expected to be small, consistent with the scarcity of significant effects in the literature. Marked differences between RR and non-RR pairs are predicted at all levels of incidence, the differences slightly larger in MZ than DZ pairs.
Introduction
Findings for monozygotic (MZ) and dizygotic (DZ) twins have an important role in the evaluation of genetic theories because for most purposes MZ twins can be taken to be identical genetically, whereas DZ twins share 50% of their genes, on average. MZ twin pairs often differ for handedness, and this occurs with about the same frequency as in DZ pairs. These observations rule out mirror-imaging as the main cause of discordance for handedness in MZ twins. They also rule out direct genetic determination of right-and left-handedness. It has been widely believed that discordance for handedness in MZ pairs, and the similarity of levels of discordance between MZ and DZ pairs, contra-indicate any genetic influence on handedness. However, recent theories include chance postulates that allow MZ twins to differ for laterality, even in the presence of a genetic influence. Geschwind et al. [17] have investigated the heritability of lobar brain volumes in twins in the light of such models. Some of the cerebral asymmetries that were present in the brains of twins from pairs of two right-handers (RR pairs) were greatly diminished in the brains of twins from pairs that included one or two left-handers (non-RR pairs). In the latter, the reduction was evident for both right-handers and left-handers. This supports the theory that the key genetic * Tel.: +44-116-252-2170; fax: +44-116-252-2067.
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contrast is between people who carry a typical directional bias and those who lack this bias, and then lateralise at random. The findings of Geschwind et al. challenge theories of handedness to be more specific about predictions for brain asymmetry. This paper explains the predictions of the right shift (RS) theory for genotype, brain asymmetry and handedness in healthy MZ and DZ twins. It shows how predictions differ between RR and non-RR pairs, over a range of incidences of left-and non-right-handedness. Predictions will be given for sexes combined. Sex differences and certain types of non-healthy twins will be considered in discussion.
Outline of the right shift theory
The RS theory [3] was formulated after some 10 years work on questions about hand preference, hand skill, and related abilities. The theory depended on the discovery that several puzzles about handedness, including preferences in humans versus non-humans, the normal distribution of asymmetry for hand skill versus the J-shaped distribution of preference, and the wide range of incidences of left-handedness, could be resolved in the light of a simple model. This was represented by two overlapping normal distributions of right minus left (R − L) hand skill, one with mean at zero difference between the sides for non-humans, and one with mean to the right of zero for humans. A key
